Iron(II) complexes with neutral and oxidized tetrathiafulvalene (TTF) moieties were prepared and X-ray crystallographic analyses, magnetic and electrical resistivity measurements suggested an interaction of spin transition and electrical 10 conductivity. 
electrical conductivity in molecular conductors is very sensitive to external and chemical pressures. 4 A major approach employed to obtain multi-functional materials exhibiting both electrical conductivity and SCO phenomena is to combine conducting anions and SCO cations in the same 30 crystal lattice. 5 This approach has recently led to an interaction of SCO and electrical conductivity being reported. 5a An alternative approach is by the preparation of metal complexes with ligands possessing potentially conducting moieties such as tetrathiafulvalene (TTF) and its 35 derivatives. Although some metal complexes with neutral or oxidized TTF moieties have been reported, 6 to the best of our knowledge, there have been no reports on the observations of both SCO and electrical conductivity in such complexes. On the other hand, [Fe II (dpp) 2 ]X 2 (dpp = 2,6-di (pyrazol-1-40 yl)pyridine) is one of the most studied SCO complexes, and chemical modification of the ligand, dpp, leads to different spin transition behavior. 7 We report here two novel iron(II) X-ray structural analysis of 1 was performed at 120 K, and an ORTEP diagram of the complex cation is depicted in Fig.  1a . 1 crystallized in the monoclinic space group P2 1 /c and the asymmetric unit contains a complex cation and two BPh 4 -65 anions.
In the complex cation of 1, two tridentate coordination sites in dppTTFs coordinate to an iron(II) ion and two peripheral TTF moieties are linked to the central core via ethylene bridges. The iron(II) ion has a distorted octahedral coordination structure with six nitrogen atoms from 70 the two tridentate dppTTF ligands. The Fe-N bond lengths are in the range of 1.914(6) -2.006(7) Å, characteristic of LS iron(II) ions. Distortion of the coordination geometry from the ideal octahedron was quantified by using Σ parameters (= Σ | 90-θ | (°), where the θ value is the bite angle of the two 75 coordinated ligands). 8 The Σ value of 89.7° for the central iron(II) ion in 1 affirms that the iron(II) ion is in the LS state. The complex cation has two crystallographically independent TTF moieties. The central C=C bond lengths in TTF derivatives are sensitive to the oxidation state, and oxidized 80 species have longer C=C bonds than that in neutral species.
for C16-C17 and C35-C36, respectively, which are typical values for neutral TTF derivatives. In 1, the shortest intermolecular S … S contact between TTF moieties was 3.722(4) Å, suggesting no significant intermolecular interactions between TTFs. X-ray structural analysis at higher 5 temperature could not be done as the crystals were unstable due to solvent loss. Magnetic susceptibility measurements for 1 were performed in the temperature range of 5 -300 K (Fig. S1 †) .
The χ m T value was 2.79 emu mol -1 K at 300 K, which is close Cyclic voltammograms of dppTTF and 1 in MeCN are displayed in Fig. 2 . The dppTTF showed two reversible 20 oxidation waves at 0.40 and 0.76 V vs. SCE (Fig. 3a) , which is close to the redox potentials of TTF (0.38 and 0.77 V vs. SCE). 9 The two oxidation waves are, therefore, assignable to the two-stepped one-electron oxidation process in TTF moiety (dppTTF/dppTTF +• / dppTTF 2+ with the structural changes in the iron(II) centers (Table S1 †). 
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In the magnetic susceptibility measurements for 2, the χ m T values showed gradual change associated with the SCO of the iron(II) ions (Fig. 3) (Fig. S5 †) . It should be noted that the spin transition gradually occurred in the temperature range of 170 -300 K. The temperature dependence of electrical resistivity was 15 measured on a single crystal of 2 by the four-probe dc method (Fig. 3) . The resistivities of 2 along crystallographic c axis showed semiconducting behavior above 280 K and the conductivity at room temperature was estimated to be 2.6 × 10 -3 S cm -1 . Although the conducting pathway in 2 is not 20 clear, the herringbone-like 2-D structure along bc plane might be responsible for the semiconducting behavior. As the temperature was lowered, an anomaly was observed in the temperature range of 160 -280 K, which corresponds well to the temperature range for the spin transition of iron centers.
25
The activation energy below and above the anomaly were 129 meV (126 -160 K) and 119 meV (280 -360 K), respectively. 
